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ABSTRACT

In this paper we describe an asynchronous MAC
protocol with receiver-initiated duty cycling for
energy-efficiency in wireless sensor networks(WSN).
Legacy asynchronous MAC protocols, X-MAC and
PW-MAC, has weaknesses which generates too many
control packets and has data collision problem
between multiple transmitters, respectively. Therefore,
we propose a receiver-initiated asynchronous MAC
protocol which generates control packets from

transmitter to complement these disadvantages.

Compared to the prior asynchronous duty cycling
approaches of X-MAC and PW-MAC, the proposed
protocol shows a improvement in energy-efficiency,

throughput and latency from simulation results.
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Fig. 1. Concept of proposed MAC protocol

22 2M Eh:. 232 Ozte| Q@
7|E2] FAIAF 7t dolay] TR @ FAlAE
e e AReIAe] Hole] 258 okl
53| S AR EAE 2 Afele o] &
= A9 3H73°] HE o5k A ARkl
MAC ZREZS do]r] 5| 23 A8 S ub
Z|3}7] 2l8le] CSMA/CAS] F-2+$] W2 Z(Random

874

Backoff)?} NAV(Network Allocation Vector) -]
& Ag3)e] AAHez T4 WA AL
AR EZEZAAE Alo] A7 SEE Ty
o) dold 7o) Ao Ausk ARIE =
B3} o] & #al HFE T3l AES <7](Pending )5}
= NAVE AASHA gk dAdog dod gk &
AR} FA) ez £l e weme] Ale] 97
& 5415 e IDE shAsle] Ale] mafel

—“i-l
0

A14e] ID9} Fg A9elRt NAVE At =
o] zpAlz} 23l szlel Aol I F7)6l|A]9]
A5-e F7lsla FHETE NAVE AAE $alake

ol
[m

NAV7} 5 275 & o] Q=2 21885} wA|
82 25k AA o] B0z} B3] Zg|gE

m m

= = 3} ol
she) izl Hlo]E] Qo] Az} Soll] wol &
AlApse] Hzel ale] Q1xo} Alele] A FE

< WX 5 gk

o] FAAPE AR EAE e T FA
2h % shte] ZejEs) alate] o] & el sfzle
=T 7Fsdo] sivk 17l 29} o] ZejEa) o
2 3l 7o) FEo] HH, dolelE Huldd $AIx}
(T1)= T22] Ze]siEel| 25 tﬂolEﬂ =5l A
S RE A dlele7t A o® A Hicka gt ¥
Feth o] 7% dlolelE 1= ?roﬂﬂ AA|ste]
Altel| Az 2] Aete] o]gA|#] o= whdo] WAy,
Al ZREZeAAM = o] g ke s 9
I A7 22 224 S8 e w2 z18slelnt 3
F £22 s P A £2L 02 %‘rﬂ
A7l A4 EROF R Flork o] uhyE Fa
ZE|E} o] & el A7 FF 7S uilAl
et

=

-

r_ L

it

Tl TI L PA Datai

T2 TIIIIIPPPP.”

R Lplr\&ta voo

a2l 2. meqist ol Hal e 3%
Fig. 2. Collision between preamble and early-ACK

. &5 @t

E Ao A9k MAC ZREZ] s Frle
s vEY= AY T4l NS2(v.2.32)5 o]&s
X-MAC¥} PW-MAC 12|32 #|¢ksk= MAC Z2E

www.dbpia.co.kr



==/

H EES T FAA 71 HIE7] AKX MAC Z2ES A7

;‘?o

Energy consumption per recvd packet

Average throughput

Average latency (end to end)

ml
N
S

bps

-
o
=

CBR Poisson RCE CBR
Traffic models

I8 3. AF el 3 Ay s
Fig. 3

Traffic model

uX-MAC
PW-MAC

M Proposed MAC

[

RCE CBR Poisson RCE
Traffic model

A2, H dlole] AAAZh

. Simulation results(energy consumptlon per received data packet, average throughput, average latency)

ds Wik}l F 15719
kEg ¥ Hi LR ek 7}—rtﬂoﬂ SA1(Sink) ==
2 deoleE FAHES ek ths & 1ells Aol A}
45 VEY = seprlE ks 23k

lm 301] /\Xll—l:7]}.;(] A 1;513& _/,:/x =] j.ﬂal 1:}
awyl BE Y AeAor Ady 35 dlolE e
Hat A AR, B AR VeRlick 2 Al
A ﬂz‘&i X-MACe] RE Eg] EHA 73
ki xﬂoP%_ MAC Z&EZo| 7}4
e T itk o]= X-MACe|A]
== Ao Jﬂiﬂol 7}%} B7] wste]ar Aljkel=
MAC?2| Aol sfzlo] 7P #7] wjer}. 53] 17
39 A &R Awe} P Al 435 ¥|2RCE E
s, AR 7HE el o whE ARSR
PW-MACoﬂ Blsle] o8- 2 2 AR Hr) =

= 3t ﬂﬁlﬂ s é W gl & 4 9lck o=t

=z A
/HOE

)4
L'
%
N

:L
(1 o

\

R
N
>
2
é
k)
Z
o 4
o
fz -
)
2 r
o
1)

1. WEH= 3%
ble. 1. Network parameters

Ta

Parameters Value

Routing protocol / Traffic Static,

59 % (88ms [/ 1.5s)
15.2 / 28.9 mA
0.0004/0.0087 mA

Duty cycle rate

Rx/Tx power in mode

Sleep/idle power in state
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